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LYUBARSKIY, G. Yae 


wage oa eee AE ety hed 
ussr/Physics - Nonlinear Plasma 11 Sep 51 
Oscillations 

"Nonlinear Theory of Oscillations of Electron 
Plasma," A. I. Akhiyezer, G. Y8- Lyubarskly 


nok Ak Nauk SSSR" Yol IXxX, No 2, PP 193-195 


Solves the simplest uniform nonlinear problem: 
Considers the longitudinal oscillations in un- 
pounded plasma at abs zero, with the state of the 
plasma characterized by the ordinariiy used distri- 
pution function of electron density n(r,t). Acr 
knowledges the interest and valued discussion of 
Acad L. D. Landau. Submitted by L. D, Landau 
18 Jul 51. - 
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_State)," G. Ya. Lyubarskly, L. E. 


BES 


USSR/Physics - Magnetron, Statistical 21 May 52 


Theory 


mn (Statistical 


"Statistical Theory of the Magnetro 
Pargamanik 


"Dok Ak Nauk SSSR" Vol LXxxIV, No 3, pp ’g1-hok 


rical magnetron with complex: 
anode of radius R and with thin axial cathode of 
smaller radius r; the magnetic field H is parallel 
to the axis and the applied potential difference 

is 6 . Explains how far the statistical approach 
4s convenient for description of the statistical 
state of the magnetron, under the assumption that 


Considers a long cylind 


the electrons entering and leaving the electron gas 


to the electrodes do no 
of statistical equil. Employs the method of self- 


matching field in the statistical study. Compares 
results of the statistical theory with A. Hull's. 
Submitted by Acad M. A. Leontovich 1 Apr 52. 


(PA rh no, 6b8: AT43 $3) 


225785. 
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+ markedly disrupt the state. 
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LN UGARSKIY, G Yew. mars 
USSR /Physics-Endovibrators FD-1234 
Card 1/1 Pub. 153-18/22 
Author : Akhieser, A. I. and Lyubarskiy, G. Ya. 
neennpmeeninii nts BNSC EEE SIRO 
Title : Theory of coupled endovibrators 


Periodical : Zhur. tekh. fiz., 24, 1697-1706, Sep 1954 


Abstract : Proper frequencies of two endovibrators coupled through narrow and 
and long slits in metallic separators are computed. The necessary 
field equations are derived and integrated. Indebted to Prof. K. D. 
Sinelnikov, P. M. Zeydlits, 0. Zavgorodnyy. Six references including 
2 foreign. 


Institution ; 


Submitted : April 3, 1954 
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USgR/Physics - Endovibrators FD- 3234 

Card 1/1 Eub. 153 - 9/19 

Author : Akhiyezer, A. I.; Lyubarskly, G. Ya. 

, see EE RESALES LAE LO EP. FTE 

Title : Theory of connected endovibrators. IT 

Periodical : Zhur. tekh. fiz., 25, No 9 (September), 1955, 1597-1603 

Abstract . ‘The authors consider the propagation of waves in a series of indenticai 


endovibrators connected with one another by narrow and long slots for 

which the parameter a « i/(1n[{L/a]) is considerably less than unity, where 
t. is the length and 4d is the width of the slot. Jn the series it is possi- 
bie then to have the propagation cf both endovibratorial and also siot 
waves whcs¢ length is determined by the length of the slot. The pass band 
in both cases is proportional to the above parameter alpha, excluding the 
case of resonance between endovibrator and siot waves, when the band - re~ 
mains proportional tc the square root of alpha. The displacement of fre- 
quency in the absence of resonance both for endovibrater waves and aiso 

for slot waves is proportional to parameter alpha and this frequency shift } 
4s a linear function of the cosine of psi, the shift in phases between the 
oscillations in two adjacent endovibrators. In the case of resonance the 
displacement in frequency is proportional to the square root of the linear 
function of cosine cf psi multiplied by parameter alpha. The authors tnank 
K. D. Sinel'nikov, Ya. B. Faynberg, and P. M. Zeydtits, and ©. Zavgorcdnyy. 
One reference: ibid., 24, 1697, 1954. 


Submitted : Aprii. 1, 1955 
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: coupled resonators. 2. Tebu, 
34, (Russian) 

¢ Iadiation’ from a charge 

Velocity in a periodic structure isi 

used is based on regarding the 

Producing forced 


Sbiczer, At. ; Lyuberskil, G. ¥a.; an Fainberg, 
On the radiation of chatged-pavictes Sones through 


Fiz, 25 ( 


Ya. B. 


3 


we ao 
1955), 2526- 


Maving with a constant 
ntestigated. The method 
motion of the 
oscillations in the structure. 


charge as 
The radia- 


-tion- is then associated with resonance between the self- 


oscillations of 
connected with the mo 
resonance determines the radiation 
tate of radiation can be 
treated. One of these 
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deals with a moving usciliating dipole 
instead of a chazge and involves the 
suggests a method for generating micro- 


the structure and the “external force’ 
ving charge, 


The condition for 
Spectrum, and the 
verai examples are 


oppler effect. It | 
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N. Rosen {Haifa}, 
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USSR/Electronics - Gas Bischarge and @as-Discharge Instruments 


» Ref Zhur - Fizika, No 1, 1957, No 1709 


: Akhiyezer, A.I., Lyubarskiy, G.Ya. 
: On the Stability of the Distribution Function of Electron Plasma. 


: Uch. zap. Khar'kovsk. un-ta, 1955, 64, 13-16 


An investigation was made of the stability of the stationary state in 
electron plasma in response to small sguaar vos oak It was established 
that any monotonically decreasing energy-distribution function is stable 
with respect to small distunbances of the field and of the density. It 
is also shown that an electron beam of low density is unstable in the 
plasma for all electron velocities in the beam and for any dependence of 
the plasma electron distribution functions on the energy. 
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, A.I.; L IY, G.Ya.;“FAYNBERG, Ya.B. 


not RTE DSR ete ce sa ieee at aie 


Honlinear theory of oscillations in plasm. Uch.zap. KHGU 


64 no.6:73-80 155. (MERA 10:7) 
(Electric discharges through gases) 
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. Lyubarskiy, Grigoriy Yakovlevich 
ee ranean rw 


Teoriya grupp i yeye primeneniye v fizike (Theory of Groups and Its 
Application in Physics) Moscow, Gostekhizdat, 1957. 354 p. 
6,000 copies printed. 


Rd.: Goryachaya, M.M.; Tech. Ed.: Gavrilov, 5.5. 

PURPOSE: This book is intended for senior students of physics in 
universities, graduate students, and scientific workers 
specializing in theoretical physics. 

COVERAGE: The book is a revision of a course of lectures which the 
author delivered in the course of a number of years at the 
University of Khar'kov. The fundamentals of the theory of 
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Theory of Groups and Its Application in Physics 463 


groups are given and certain concrete groups are studied. Compact 
but detailed and systematic theory of the representation of groups 
is presented. The representations of such groups which are important 
‘in theoretical physics are studied. The principles of the application 
of abstract concepts of the representation of groups in theoretical 
physics are demonstrated. Many illustrative examples are given. 

At the end of the book are tables giving a detailed description of 
230 space groups and tables of the characters of certain groups. 

The author thanks N. Ya. Vilenkin, I. M. Gel'fand, M. G. Kreyin, 

Ye. M. Lifshits, and 0. V. Kovalev for their advice and assistance. 
There are 85 references, of which 47 are Soviet, 21 English, 

13 German, and 4 French. 
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{YUBARSKIY, G. Ya., AKHYEZER, A. T., FAYNBERG, Ya. B. 


"Cerenkov Radiation and the Stability of Beams in the Wave Guides 
of Slow Waves used in Linear Accelerators," papers presented at CERN 
Symposium, 1956, appearing in Nuclear Instruments, No. 1, pp. 21-30, 1957 
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LIABARS ELBE, 

‘AUTHOR AKHIYEZER, A., AKHIYEZER, N., LYBARSKIY, Ge, PA - 281le 
TITLE Effective Boundary Ceaditien en the Sueface ef Multiplying and 
‘ Slewiag dewn Medius. ; 

(effekbivaoye graxichneye usleviye sa peverkhnesti razdela 

mul 'tipliteituyuskchey i zamedlyayushokey sred - Russian) 
PERIODICAL | Zhurmal Tekha. Fiz., 1987, Vel 27, Nr by, pp 822-629, (U.SeSeR. ) 

Received 5/1957 Reviewed 6/1957 


ABSTRACT at the beurdary ef tke multiplicatery- 
and the slewing dewn me ebtained fer the case jn which the 
slewing dewn characteris It is assumed . 

that the multiplicatery (x>0) whilst 
the left half-space is filled by 

frem the flat boundary). As the dimensiens of the 

are infinite, whilst @ steady preblem is present, 


facter ef the neutrons is assumed to be equal te ons in the case ef the 

determination ef the effective boundary conditiens. Taepquatien fer the 

slewiag—-dewn precess of the fast neutens is set up and is then taken as 

a diffusien equatier and reduced te the ferm ef an {ategral-differential 
equatien with a difference as kernel. The preblen exsists in finding an 
asymptetic representation ef £(§ ) with pl. = swhere L, is the 


diffusion lergth ef the poutrens with x> 0. THe pr Lem is selved by 
applying a methed resembling that ef Viner-Gepf. In an appeadix the 
exact computation is carried out. (With 3 citatiens frem Slav publicatiens) 
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Effective Beundary Cenditien en the Surface ef Multiplying PA~ 281e 
and Slewing Dewn Medium. 


ASSOCIATION FTI ef the Agademy ef Science ef the Ukrainian SSR, Charken, 
(FTI AN USSR, Kharkev) 

PRESENTED BY 

SUBMITTED 1.10.1956 

AVATLABLE Library ef Cengress 
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mm) YUBARSK IN, Gs Ya. 
We sachs 56a 25/52 
: AUTHOR AKHITE@R, Acle, KAGANOV Molo _LYUBARSETY, Getto 
m €6s-:s TITLE Ua the Aoserptien ef Ditr ages: in Meta 
(0 pegloshchenti ul'traz vk! 7 hetallakh. Russian) 
PERIODICAL OCR an i Tesret, Fisiki, 1957, Vel 32, Nr hy pp 837 = 82 
i J 


When investigating the abeerptien ef sound vibratiens in selid bedies, 
we have te distinguish between twe cases, = (a) the frequency ef the 
seund vibratiens ~ is considerably higher than the reciprecal value ef ° 
the relaxatien tine 7 ; (vo) « 1/7. In this first case (wD ) it 
_ 4a pesaible te treat the abserptien ef seund as an abserptien ef seund 
i, quanta with the energy fiw and with the impulse hk (Kk denetes the 
Fo weve veoter ef the sound wave). This abserptien takes place as result 
-. ef the collisions ef the seund quanta with the quasi-perticles charace 
. terising the energy spectrum ef the selid bedy, ice. in the usual di- 
- electric media with the phenens, and in the metals with electrens and 
phenens. In the secend case (w7«K1) the seund vibratiens may be 
viewed as a certain external field in which the gas ef the quasi-pare 
ticles 1s situated and which medulates the energy ef these particles. 


- The paper under review investigates the abserptien ef seund in the 
; metals at lew temperatures. In this case the réle played by the phengns 
; is unimpertant as their number tends tewards zere in prepertien te T 
Card 1/2 | af the temperature is reduced. The abserptien ef seund is caused by the 


Ne 
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56--4-25/52 
On the Abserptien ef Ultrasenics in Metals 
interactien ef the seund wave with the cenductien electrens. It is pes. 
sible that alse the experimentally ebservable difference ef ceefficients 
ef abserptien ef ultraseund in metals in their nemmal and in their au.. 
pracenductive state is cennected with this phenomenen. First ef all the 
paper under review discusses the case “74, In this centext, the 
changes ef the distributien function ef the electrens with respect te 
time and space are essential. The sound field alters the energy ef the 
electrens, and thus alse the chemical petential “cand the temperature 

T are altered. In the metals, heat conductance has at lew temperatures 
ne censiderable influence on the dissipatien ef the energy. This disso 
sipatien is mainly caused by a "friction" ef the electren gas. It is 
pessible te neglect the appearing magnetic field and te censider the 
electrical field as lengitudinal, With the aid of the equatien which 1s 
obtained by linear appreximatien it then is pessible te determine the 
dissipatien ef the onergy. 


ASSOCIATION Phyeical-Technical Institute, Academy ef Sciences ef the Ukrainian SSSR 
PRESENTED BY t 

SUBMITTED | 3 April 1956 

AVAILABLE™ . Library ef Cengress 
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PEASE I NCOK EXPLOMMATION sov/8012 


Akaleatym nauk Ukruinszoy Sak. Otdeleniye Cisiko-cntematicheaztts nauk, 
Sasatya po airncm ispol'xzovantyn atemmoy energil 


Trudy (Transactions of the Sesston os Peaceful Uses of Atomic Mergy), Kiyev, 
Ind-vo AM Uerainaxoy SSR, 1955. 135 p. 2,500 coptes printed, 


Beep. 24.1 MN. VY. Pasectix, Doctor of Physica and Mathematica; Editorial Board: 
A. K. Val'ter, Acatemtstan, Acadsay of Sclenses Ukrainazaya SGA, 0.7. Bexets, 
Candidate of Physics asd Macheaatica, M. V. Pasechnik, Doctor of Physica and 
Mathesatice; Ei, of Publishing House: 7. K. Rerssanth; Tech. £4.: 

Mm. P. Raknlina, 


PORPOSE: Thies collection of articles is intended for physicists and sctenti fio 
Ppersoonel working in nuclear research. 


“" Sinel'atkov, K.D., P.M. Seydlite, AM, Mexmushevich, L.I. Bolotia, 

m™m. 8. pereeeye B.S. Akahasoy, 3 Ye. Kavnat, KA, Lecatorich, 
Aare Atbityeser, T.M. Lifantes, Yeo B. Paynbderg, LN. Rosentzveyg (Deceased) 
o. Ya. i W.ZT Kecunov, and £3. Parganantk.  20.5-Mev Linear 7 


colerators 3 


"_fidnel’atkov, K.D., P.M. Zayditte, I-A. Gristayw, L. Ri, Rtayeventy, 
WaA.I. Athiyezor, fa. B. Faynderg, 3.P..Selivancr, and B.A. Exfehnyak, 


Klectroa Accelerator with an Outpus Energy of 3.5 Mar 16 
Yel’tar, A.K., and AA. Ssygikalo. A Aer Risctroatatic Accelerator . 
tor Pr oa Muclear Neasuresente a 
Aksbanov, B.S., and P.I. Strel‘sizoy. A 2.5-Hev Rorizontal-type 
Klectrostatic Generater Bed 
wakAiyetar, A.I., ami A.d. 3itenko. Interaction of Fast Deutesons 

With Boclet = 57 

« 
Byes rev, A.P., AK. Valter, and B. 3. Yesel‘oon. Reaction of 
he? Bich Deutercae 0 Rant 6 


Tayteo, 8.P., end Yu, P. Actuftyav. GCarcm-Resmances ‘n Reactions 
of Proton Capture by Silicoa Lsctopes and Energy Levels of the Sucleas 70 


Yenotsian, RA., and Ye. D. Fedchecco. Inveetigntion of Kisatts 
Seattering GF 18.7-Nev Eseray Protons on Mickel ant copper Suchet 


TT 
Yal'ter, A.K., and §. Ya. Rosecmrhina. Elastic Scattering of 
_Seutrona by Mickel, Copper, Lead, Biazith and Uroai:.a Nuslet & 
Benets, O.F., and N.V. Pasectnik. Seutron Spectrometer in feat 
“a U7 ES 3-Mev Berg Be Be 

. 

Barctmk, I.F., V.P. Vertescyy, B.D. Konatanticcy, O.F. Jenets, and 
SWC. Bisechnix. “Spectra Of Yast Seutrone Scattered by Atoate Buclet oe 
Satalto, VA., 4.8. Kozytin, 6.9. Eryahtad, 4.V. Pasechatz, and 
¥%. Lo Strithaky, Nonelestic Scattering Cross Sections of Last Seatronas 10: 


akhiyezer, AT. 


Sede as teas as are ae, Sa wees Seidl ug 
Merpalis, 4.0. Using the Radioactimm Indicntor Method in Tervetiga- 
tions of Surface Phenomena Paysics i 13 


Wiselyuk, Ye. d., P.%. Bararskiy, acd ¥, Ye, Kosenko, Using Radioactive 
“Yeatopes in Investigations of Condition and Distritution of Impurities 
ia Germnius 
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LYUBARSKIY, Grigoriy Yakovlevich; GORYACHAYA, M.M., red.; YERMAKOVA, 
Ye.A., tekhn.red. ~ 


(Theory of groups and its use in physics] Teoriia grupp i ee 
primenenie v fizike, Moskva, Gos.izd-vo fiziko-matem.lit-ry, 1958. 
354 p. (MIRA 12:4) 


(Groups, Theory of) 
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21/700 3/588 /000/02/13/023 
Translation from: Referativnyy zhurnal, Fizika, 1960, No. 2, P. 73, # 3070 


AUTHORS: Akhiyezer, A. I,, Akhiyezer, N. I., Lyw barskiy, G. Ya. 


TITLE: The Effective Boundary Condition on the Interface of a Multiplying 
and Moderating Medium 


PERIODICAL: Tr. Sessii AN UkrSSR po mirn. ispol'zovaniyu atomn, energii. Kiyev, 
AN UkrSSR, 1958, pp. 107-115 


TEXT: The distribution of thermal neutrons in a multiplying medium is 
deseribed by the diffusion equation: AN, + N /\” = 0, where AHL /fK-1, L 

is the diffusion length, K is the coefficient of multiplication. tin a certain 
region near the poundary of the multiplying medium with a reflector, Equation (1) 
is not applicable and yields an incorrect expression for N.. If dimensions of 
the multiplying medium surpass the thickness of this layer’ considerably and if 
the distribution of the neutrons near the poundary is without interest, 
Equation (1) can be used for solving boundary problems by introducing the 
effective boundary condition which compensates the incorrectness of the shape 
of the curve N, (x, Y, z) near the boundary. In the general case of a boundary 
of arbitrary shape this condition can be expressed in the form 
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8 
3/058/0/000/02/13/023 
The Effective Boundary Condition on the Interface of a Multiplying and 
Moderating Medium 


ON fy = -(boo/ao,) xXN./L,, where v is the direction of the inner normal to the 
boutidary surface, &o0 ahd oo are coefficients which are chosen in such a way 


that the asynptotic bahavior of N. should coincide with that obtained from the 
solution of the kinetic equation.’ An infinitely extended medium is considered 
which is divided by the plane x = 0 into two parts: the left semi-infinite space 
filled with the moderator, and the right one filled with the multiplying medium. 
The moderating properties of both media are considered to be equal and K = 1, The 


density n of the superthermal neutrons formed as a result of the moderation of 
fast neutrons is expressed by the authors in conformity with the age theory. H 
is assumed that neutrons with an initial energy (age ~= 0) are distributed 
according to the law n (x,0) =€N, (x) at x >0, n (x,0) = 0 at Xx<0 (& isa 
certain coefficient) , Then the detisities of thermal neutrons in the left and 
right semi-infinite spaces N_ andN sajisfy a system of integro-differential 
equationg of the second order: d N /dx =f N, - €y/2 TT.) I, r {© N(x) exp 
[-(x-x? )“/4¢_] dx“. Applying a method closé ~to Wiener-Hopf's method the authors 
succeeded in°finding the ratio &_/beq in the form of quadratures; for small t/L 
ratios a simple analytical expression was found. In the appendix the mathematical 
apparatus used is applied to a more general integro-differential equation, WW 


Card 2/2 A, Ya, Temkin 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9" 


se 


"APPROVED FOR RELEASE: 08/31/2001 


aceite A Fed PD EIN toe Pe eed oe is 


SUE RDESe: adalalah casa mmrnapeh se 9 


DERE SIS PERRO 


AKHIYEZER, AI. [Akhitezer, 0.1. ]; LYUBARSKIY, G. Ya.[Liubare'kyi, H.TA.]: 


POLOVIN, R.V. 


in English]. 
Simple waves in sagnetohydrodynanics ae ad (NIRA 11:12) 


Uer.fiz.shur. 3 no.4t 433-438 Jl-Ag 


1. Fisiko-tekhnicheskiy institut AN USSR i Khar 'kovakiy gosu- 


dare tvennyy institut. 


-(Magnetohydrodynamics) 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001031130003-9" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9 


SAAR PSE RRS ea eS ta eo alae tan 


pe Ad 
ee 


% -LYUBARSKIY, -G.Ya, [Liubars'kyi, H.IA.]; POLOVIN, R.V. 


Simple magnetoacoustic waves. Ulr.fiz.zhur. 3 10.5:567-570 
S.0 '58, (MIRA 12:2) 


1. Fiziko-tekhnicheskiy institut AN USSR i Khar'kovskiy gosu- 


darstvennyy universitet. 
(Magnetohydrodynanics) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9" 


“APPROVED FOR RELEASE: oBI St) 2004 “CIA-RDPEG- rie ae av ecg nana o 


SEL SES SI cess Eps Seer ers SEAT SE eee eee SS ES 
sine oer an 


POLOVIN, R:V.; LYUBARSKIY, G.Ya. [Liubars'kyi, H.IA.] 


Imfoseibility of rarefaction shock waves in nagnetohydrodynanigs. 
|.fizezhur. 3 no.5: 571-574 S-O '58. (MIRA 12:2) 


le ‘hor! kovskiy gosudarstvennyy universitet 4 pisteettematonssey: 


institut AN USSR. 
(Magnetohydrodynanics) (Shock waves) 


SERIA SpE SEP ES: 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9" 


"APPROVED FOR RELEASE: 08/31/2001 TA-RDP86-00513R001031130003-9 
ee ee ee yan: S55 £25 aie oD i 


: spn ee ents hs Jae REST ALS St 


AUTHORS: Kovalev, 0. Ve. Lyubarskiy, Ge Yao 57-28-6-3/34 


TITLE: On the Contac fof mnergy bands ZW crys tals 


(O soprikosnovenii energeticheskikh polos v kristallakh) 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 6, 
ppe 1151-1158 (USSR) 


ABSTRACT: In the present paper the authors investigated the 
degeneration of the snezgy levels of electrons in 
crystals, which are connected with the spatial symmetry 
and with the symmetry ith respect to a modification 
of the time signal. 1t is known thet some crystals have 
no insulated energy Lands. The articie mentions all 
spatial groups having thess properties. The method 
employed in this paper for establishing conceptions of 
spatial groups differs somewhat from those described 
previously (referanies ‘, 2, and 10). In the electron 
theory of solide the electrcn in the crystal is looked 
upon a9 a particle in tke periodic potential field. Its 
wave function corresponds to the Schrodinger (Shredinger ) 

equation if it is possitle to do without spin-orbital 
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interaction. I% can be represented as the superposition 
of the wave functZonz 


L [(kexrj + Ss t 
Yup(ts t) =e . le. 


If there is no spin-orbitai connection, a trivial 
degeneration always takes place which depends on the 
orientation of the spin. It is different if spin-orbital 
connection plays an important part. Trivial degeneration 
vanishes (reference 4), and taking account of symmetry with 
respect to the modification of the time signal in every 
case leads to the vonclusion concerning the touching of 
bands. Therefore, the investigation of every spatial 
group in the presence cf u spin-orbital connection is 
superfiuous. Ali results cbtained which relate to the 
connection between degeneration of energy levels and the 
spatial symmetry of the crystal hold not only in the case 
of electrons but aiso phonons, spin waves, exitons, and 
other quasiparticles. Actually, only the fact is utilized 
that the wave function corresponding to any energy levei, 


Card 2/3 because of symmetry transformation, goes over into a function 
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that corresponds to the same energy. it is, however, clear 
that every function describing the state of the phonons, 
spin waves, or exitons in the crystal, possesses this 
property in so far as the transformation of crystal 
symmetry leaves all conditions of the respective erystal 
symmetry unchanged. The authors thank 1. M. Lifshits for 
valuable discussions of the subject. ‘there are 1 table and 
10 references, U of which are Soviet. 


Fiziko-tekhnicheskiy institut,AN USSH 
(physical-Technical Institute ,AS Ukrainian SSR) 
Khar'kovskiy gos. universitet im. A. M. Gor'kogo 
(Khar'kov State University imeni A. M. Gor'kiy) 


November 6, 1956 


1. Grystals—Energy 2. Nuclear energy levels 3. Electrons— 
Theory 4. Nuclear spins 5, Mathematics 
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24 (1), 24 (3) 
AUTHORS: Lyubarskiy, G. Ya., Polovin, R. V. sov/56~35-2-30/60 
eee a ne Oe 
TITLE: On Simple Magneto-Sound Waves (Prostyye magnitozvukovyye 
volny) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958. 
Vol 35, Nr a (8), pp 509-509 (USSR) 


ABSTRACT: The following law was demonstrated in ordinary 
hydrodynamics: In a simple wave, the points with a high 
density move faster than the points with a low density 


if the imequation ( 0°(1/¢)/ap*) PO is satisfied. In 
magneto hydrodynamics there are 3 types of simple waves: 
fast and slow magneto-sonic waves and Alfvén (Al'fven) 
(magneto-hydrodynamic) waves. The Alifven waves are 
characterized by a constant density and by a constant 
velocity. In the slow and fast magneto-sonic waves the 
points with higher velocity move faster if the above-given 
condition is satisfied. This implies in particular the fact 
that automodel waves are always expansion waves. The 
dependence of phase velocity on density leads (as also in 
ordinary hydrodynamics ) to the following conclusion: In the 
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regions of contraction the liquid continues to contract 
as long as no shock wave is generated. The authors thank 
A. I. Akhiyezer and A. S. Kompaneyets for their useful 
advice. There are 2 references, 2 of which are Soviet. 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-Technical Institute, AS Ukrainskaya SSR) 


SUBMITTED: April 4, 1958 
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10.-(4),. 24. (3) pS ee 
AUTHORS: Polovin, R. Vay Lyubarekty, C. Ya. 


TITLE: The Impossibility of Expansion Shock Waves in 
Magneto-Hydrodynamics (Nevozmozhnost'! udarnykh voln 
razrezheniya v magnitnoy gidrodinamike) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 2 (8), pp 510-510 (USSR) 


ABSTRACT: The law of Tsemplen remains valid also in magnetic 
hydrodynamics for any intensity of the explosion and for 
any direction of the magnetic field if the conditions 


(2°(1/¢)/ap?) , >0 and (ap/at)o 70 are satisfied. An 


increase of the pressure in the shock wave causes an 
increase of density. A formula is given for the calculation 
of the change of the magnetic field H, when a shock wave 
passes by. Weak magnetic fields are intensified, but strong 
magnetic fields become weaker. This is an argument in favor 
of a certain equalizing influence of the shock waves. The 
authors thank A, I. Akhiyezer and A. S. Kompaneyets for 


useful advice. There are 4 references, 4 of which are Soviet. 
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24(3), 10(4) S0V/56-35-3-25/61 
AUTHORS : Akhiyezer, A. I.-; Lyubarskiy, G. Ya., Polovin, R. VY. 
a TITLE: On the Stability of Shock Waves in Magnetohydrodynamics (Ob 


ustoychivosti udarnykh voln v magnitnoy gidrodinamike) 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 3, pp 731-737 (USSR) 


ABSTRACT: The present paper aims at investigating the stability of plane 
magnetohydrodynamic shock waves against minor disturbances in 
dependence on the distance to the explosion front and on time. 
It is shown that magnetohydrodynamic shock waves become in- 
stable and may be split up into several shock waves if the 
number of magnetohydrodynamic, magnetosound-, and entropy waves 
leaving the explosion front is different from six. The method 
of investigation is then described. By basing on the system of 


n ou, guy 
equations (1) x x5, (2) at T (uv) Srp 2 9% d= 1,2,een, 
k=1 


where Uy is the total of hydrodynamic quantities (velocity v, 


magnetic field H, density Q, entropy 8)3 X,, (2) and T,, (2) are 
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functions of Uys Unree ed § x is the distance to the explosion 


front, and t denotes the time. (1) is, in the following, 
linearized for u,, and Uo), and the system of equations (2) 


thus obtain.i is solved. Investigation of stability of shock 
waves is © 4 on Syrovatskiy's (Ref 2) assumption that in 
magnetohydrodynamics there are seven types of onedimensional 
plane waves: 1) magnetohydrodynamic waves with the phase veloc- 
ities v. - Vir Vv, + V» where v= H/ 4t9; 2) magnetic sound 


waves with the phase velocities v, -u_, V, + Ul» VV, - U and 


xX. 
2 1 2 2 2 2\2 22 
vot Uys gio aly + C¢ + \w +c) - 4c°V), iF 


¥ = #/ fare (ce = velocity of sound); 3) entropy waves the phase 
velocity of which coincides with the velocity of the liquid vy 
It holds that (8): u_€V,éu,. In the following it is shown 


what waves show convergence and divergence respectively at what 
phase velocities. Stability ig obtained only in the following 
3 cases: 
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(cf. Fig 1). 

The author further investigate such cases in which the magnetic 
field develops parallel to the wave front and in which it is 
vertical to it; the respective conditions for stability are 
given (eguat ions 10-13). In conclusion the case of anAl'fven 
rotary shock wave is investigated and the conditions of sta- 
bility according to scheme (9) are discussed for various cases. 
The authors thank L. D. Landau, A. S. Kompane,ets,and G. I. 
Barenblatt for discussions and advice. There are 6 figures and 
2 references, ~- which are Soviet. 
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(Physico-Technical Institute of the Academy of Sciences, 
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24(3), 21(7) 50V/56-35-5-33/56 
AUTHORS : Lyubarakiy, G- Ya., Polovin, R. ve 


The Splitting-Up of a Gpall Explosion in Ma ene tohydrodynanicg 


(Rasshchepleniye nalogo raaryva V nagnitnoy vidrodinanike ) 


vhurnal eksperimental 'noy i teoreticheskoy fiziki, 1958, 
Yol 35, Ur 5, pp 1291-1295 (USSR) 


N. B. Kotchine (Kochin) (Refs 1, 2) in 1926 investigated the 
problem of the decay of any hydrodynamic plane explosion, 
basing mainly on the fact that on each side of the primary 
explosion, either a shock wave or an automodel-like rare- 
faction wave may be propagated. In magnetic hydrodynamics 
decay is, as a rule, much more complicated: On each side of 
the primary explosion up to 4 waves (shock waves or automodel-- 
like waves) can be propagated. In magnetohydrodynamics there 
are three different ty;es of steady shock waves (fast and 
glow magnetosonic waves and magnetohydrodynamic waves) as well 
as two types of automodel-like waves (fast and slow marneto- 
sonic waves). Because of the difference in propagation velocity, 
up to 3 waves of the aforementioned types can propagate in 

Card 1/3 each direction starting from the point of the primary explosion. 
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he initial explosion is characterized by 7 puranmeters. As each 
wave is characterized by a faraneter, the initial explosion 
ic eplit up into 7 waves: three of them mve towards the left, 
three to the right, and one remains immobile. It is necessary 
that in each direction waves of three different types develop: 
first, a fast magnetosonic wave (shock wave or automedel-like 
wave), followed by an Alfvén (Al'fven) shock wave, and be- 
hind the latter a slow magnetosonic wave (shock wave or auto- 
nodel-like wave). The problem consists in the suitable selec-~ 
tion of the amplitudes of these 7 waves, so that transition 
from the state on the left of the primary explosion to the 
state to the right of it can be performed. For reasons of grenter 
simplicity, the authors confine their investigation tc a very 
small primary explosion, in which case all secondary discon- 
tinuities are small ae well. The relations between the dig- 
continuities of the magnetohydrodynamic quantities in the 
automodel-like and shock waves are the sare as between the 
aiplitudes of the corresponding linearised wave . These rela- 
tions are given for the following waves: Mapnetosonic waves, 
Alfven shock waves, contact-discontinnity. The sum of the dis- 
Card 2/3 continuities of each magnetohydrodynamic quantity on the 7 
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waves formed is equal to the prinary digcontinuity. In this 
way 7 equations with 7 unknowns are obtained, by solving of 
which it is possible to calculate all discontinuities. The 
authors thank Professor 4A. I. tkhiyezer for valuable advice. 
There are 5 references, 4 of which are Soviet, 


ASSOCIATION: Piziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-Technical Institute of the Academy of Sciences, 
Ukrainskaya SSR) 


SUBMITTED; June 30, 1958 
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3 2600/[1509) 0111/0333 
AUTHORS: Akhiyezer, A. J., Lyubarski G. Ya., Polovin, R. B, 


TITLE: Simple waves in magnetic hydrodynamics 


PERIODICAL: Referativnyy zhurnal, Matematika, no. 8, 1961, 56, 
abstract 8B244.("Vopr. magnitn. gidrodinamiki i 
dinamiki plazmy" Riga, AN Latv SSR, 1959, 151-157) 


TEXT: The authors describe a method for finding out simple 
plane waves with a finite amplitude of oscillation in magnetic 
hydrodynamics. The basic system of equations of magnetic hydrodynamics 


is schematically represented in the unidimensional case in the form f— 


n Qu 
>: X, ,(u) a5 + Ti, (u) #02 f = agtiiaehy. (1) 
k=1 


k 


where uy is the totality of the hydrodynamic parameters, Key and Tek -- 
certain functions of Uys The authors interprete all the functions Uy 
as functions of one of them: u, = u(y (x, t))s substitute this into 
Card 1/2 
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(1) and obtain a system of ordinary differential equations for the 
determination of ui 


du 
ee Sia ane waey: US) 
du, k*)1? 92? °° °? on 
The form of the functions UL is determined from the known solutions of 


the linearized system of equations (1). Simple plane waves with arbi- 
trary amplitude of oscillation are investigated. In the domain adjecent 
to the constant flow the authors prove the uniqueness of the plane 

wave solution of (1). 


[abstracter's note: Complete translation. | 
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AUTHORS ; Akhiyezer, A.I,, Lyubarskly, G.Ya., Polovin, R.V. 
TITLE; On the theory of plain and shock magnetohydrodynamical waves 


PERIODICAL: Referativnyy zhurnal .Mekhanika, no, 8, 1961, 3-4, abstract 8B17 
("Tr, 2-y Mezhdunar. konferentsii po mirn. {spol' zovaniyu atomn, 
energii, 1958, T.1. Yadern. fiz.", Moscow, Atomizdat, 1959, 213-220) 


TEXT: The authors point at the existence of plane non-stationary plain 
magnetohydrodynamical waves, each of which propagates in an jmmovable gas with 
one of the velocities of small disturbance propagation. It is shown that phase 
velocity within the wave increases with increasing density, if the following sé 


relation is fulfilled: 
924 
oe > (e) 
Op f 


s 

where p is pressure, f is density, S is entropy. The interaction of magnetohy- 
drodynamical shock waves with plane waves of small disturbances is considered, 

It is concluded that the necessary condition for the stability of a wave is as 
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follows: velocities of gas behind t, 

the number of small disturbances of 

both sides should be equal to six, 

is established in magnetic hydrodyna 
2 


@= 2) 7 0, (22 0 
0 p* PJs OT 14 
are fulfilled, shak : waves accompanied by entropy growth are compression waves, 
It is coneluded from the equation which relates 


wave to that before it, that magnetic field in t 
relation between densities and velocities, 


he wave and before it should be such that 
various types diverging from the wave to 
By analyzing the shock adiabatic curve, it 
mics that in media in which relations 


A, Kulikovskiy 
[Abstracter's note: Complete translation] 
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; SOV/J0-4-1-22/26 
AUTHORS: Lyubarskiy, G.Ya. and Kovalev, 0.V. 


TITLE: Phase Transitions of the Second Order in Crystals with 
Symmetry a Reee0vare perekhody vtorogo roda v kristallakh 
s simmetriyey T) ) 

FERIODICAL: Kristallografiya, 1959, Vol 4, Nr 1, p 121 (USSR) 

ABSTRACT: An analysis is given of the space groups to which crystals 
of the space group 70 can pass by a second-order phase 
transition. Examples are FeS., CoSe., SnI,, 2rCl,, 
Pb(NOz) 5, PoP30,. The theory was given by Landau (Ref 1). 


According to this theory, there is, connected with each 
phase transition of the second order, a certain unreduced 
representation of the symmetry group of the crystal which 
satisfies the determining conditions, Investigation of 
the unreduced representations of the group 


ne showed that there are four such representations 


; connected by the vector k = 1/2(b, + bo + bz) where 
Card1/3 % i 
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bi> bo, b; are reciprocal lattice vectors and three 


representations connected by the vector k=0O. The 
first four tepresentations permit the transition 


7 to C, and are accompanied by doubling of the unit 


cell, ‘The other three retain the volume unchanged, One 

is ne to tt >» another is ne to D3? and the third 
3 d F 

is either Ty to OZ or to oe according to the 


thermodynamic potential q. 

The circumsvance that one and the 

be connected with 

that there is the 

(p, T) diagram of ions 

beginning as on the line of phase tran.- 

sitions of th - In the case examined, 
transitions separates phases 


with symme try O32. and CS - Along the line of 
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second-order transitions intersecting it, on one side 

of the point of intersection, the transitions 
é n° to o2, take place and on the other side the 
transitions te to sae . The lines of phase transitions 
of the second order connected with other representations 
cannot intersect in this way with lines of phase tran- 
sition of the first order. There are 2 Soviet references, 


ASSOCIATION: Khar'’kovskiy fiziko-tekhnicheskiy institut 
(Khar’kov Physico-technical Institute) 


SUBMITTED: March 19, 1958 
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Theory of wave propagation in irrezgulzr wave guides, Zhur, 
tekh.fiz. 29 no.2:170-179 F '59, (HMlzA 12:4) 


1. Fiziko-tekhnicheskiy institut AY USSR 4 Institut radiofiziki 
1 elektronild AN USSR, Khar'kov. 
(Wave guides) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-R 


21(7) 
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TITLE: 


PERIODICAL: 


ABSTRACT: 
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Lyubarskiy, G. Ya., Polovin, R. V. sov/56-36-4-45/70 
pyuper ek as 


On the Disintegration of Unstable Shock Waves in Magneto- 
hydrodynanics (0 rasshcheplenii neustoychivykh udarnykh voln 
v magnitnoy gidrodinamike) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 4, pp 1272-1278 (USSR) 


In the present paper the authors investigate the fate of an un- 
stable magnetohydrodynamic shock wave on the basis of the 
simple example of a plane steady shock wave in a perfect gas; 
the magnetic field is assumed, along both sides of the wave 
plane, to form only small angles to the vertical on this plane. 
The authors show that such a wave must necessarily disinte- 
grate into several (theoretically seven) waves; among them there 
are fast and slow plane magnetoacoustic shock waves and simi- 
larity waves; Alfven. discontinuities, and a contact disconti- 
nuity. This paper consists of 4 parts. The first discusses 

the problem and gives a qualitative analysis of the disinte- 
gration of such an unstable shock wave. In the 2. part the 
problem of the method of successive approximation in zero-th 
approximation for a negligible tangential magnetic field is 
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investigated. An unstable shock wave which is split up into 
two discontinuities serves as a basis. In this approximation 
the distance between the discontinuities formed does, however, 
not change with time. In order to be able to explain the 
possibility of such splitting-up it is, therefore, necessary 
to investigate also the following approximation. Part 3 deals 
with the problem of taking the tangential magnetic field in 
first vapproximation into account. In this approximation the 
primary shock wave is disintegrated into 4 discontinuities. 

In part 4, finally, it is shown that if the tangential magnetic 
field is taken into account, the distance between the discon- 
tinuities formed grows. The process of the disintegration of 
shock waves is thus connected with an increase of entropy. 

In a stable shock wave there is no such disintegration. The 
authors finally thank A. I. Akhiyezer, A. S. Kompaneyets, 

L. D. Landau, and I. M. Lifshits for discussions and advice. 
There are 1 figure and 12 Soviet references. 
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ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-technical Institute of the Academy of Sciences, 
Ukrainskaya SSR) 


SUBMITTED: October 30, 1958 
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' AUPHORS: Lyubarskiy, G. Yas, Polovin, R. Ve sov /20-128-4-13/65 


rere eee ens a 


TITLE: On the Piston Problem in Magnetic ‘Hydrodynamics 


PERIODICAL: | Doklady Akademii nauk SSSR, 1959, Yol 126, Hr 4, pp 684-687 
(USSR) 


ABSTRACT: The theorem of Chapman-Zhuge@ which remained a hypothesis for 
a long time, was first investigated by Ya. B. Zel'dovich 
(Ref 1) by detonation in a cylinder. The present investiga- 
tion aims at a qualitative examination of the simplest piston 
problem in magneto-hydrodynamics while the piston is moving 
with a constant velocity. The motion of the substance ahead 
of the piston must be more complicated in magnet o-hydrodynamics 
than in hydrodynamics as the state of the compressible con- 
ducting fluid is characterized by 7 instead of 3 quantities. 
The authors investigated the semisspace x>0; it is filled 
with an ideal conductive fluid which is in a magnetic field 
and is at rest at the time t = 0. The fluid's state is char- 
acterized by the density Gai the pressure Py» and the com- 


ponents Hy Hoy? Hz =» 0 of the magnetic field. The thermo- 
Card 1/4 dynamical state equation of the fluid is optional and the 


aed 
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2 


2 : 0) 2) (22) 

validity of the inequalities (= 3 arr aT. °° 
ig assumed. The fluid is bounded on the left by the piston 
which is in the plane x = 0. At the time t the piston begins 
moving with a constant velocity parallel to the Ox-axis. The 
motion of the fluid will be described by application of 
gimilarity and therefore all quantities depend solely on 
the ratio x/t. The developing discontinuity should be stable 
as related to a splitting up. According to A. I. Akhiyezer, 
G. Ya. Lyubarskiy, R. V. Polovin (Ref 4), V. M. Kontorovich 
(Ref 5), and S. I. Syrovatskiy (Ref 6) there are 3 types of 
steady shock waves, 4.e. fast and slow magneto sound waves 
and Alfvén waves. Only the magneto sound wave can run ahead 
(shock wave or a wave by application of similarity), followed 
by the Alfvén wave and finally by the slow magneto sound 
wave (shock wave or wave by application of similarity).Some 
of these waves may be missing; there is a total of 17 variants. 
But actually there only are 2 variants, a slow and a fast 
magneto sonic wave in case the piston is moving against the 
fluid and a fast and a slow “self-modelling" wave when the 

Card 2/4 piston moves in opposite direction. The Alfvén wave is missing 
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in both cases. In this way the peculiar phenomenon of the 
"electrodynamic viscosity" is obtained. A tangential magnetic 
field in magnetic gound waves does not change the direction 
(L. D. Landau, Ye. M. Lifshits Ref 7; A. I. Akhiyezers 

G. Ya. Lyubarskiy, R. V- Polovin Refs 8,9). The tangential 
magnetic field increases in fast shock waves and decreases 
in slow ones. When the tangential component equals zero on 
one side of the shock wave or of the magneto sonic wave ob- 
tained by application of similarity then it 4s parallel to 
the tangential component of the magnetic field on the other 
side. The density increases in shock-like magneto sound 
waves and remains constant in Alfvén waves. The tangential 
magnetic field turns in an Alfvén wave about an arbitrary 
angle without changing its magnitude. The corresponding 
nathematical relations are written down and briefly discussed. 
The authors express their gratitude for the suggestion of 
the theme to L. I. Sedov, to A. I. Akhiyezer and A. S. Kone 
paneyets for discussing the results of this investigation. 
There are 13 references, 12 of which are Soviet. 
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ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet im. A. M. Gor'kogo 
(Khar'kov State University imeni A. M. Gor'kiy). 
Fiziko-tekhnicheskiy institut Akademii nauk USSR (Physical- 
technical Institute of the Academy of Sciences, UkrSSR) 

PRESENTED: May 27, 1959, by L. I. Sedov, Academician 


SUBMITTED: May 16, 1.959 
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LYUBARSKIY, Grigoriy Yakovlevich 
The application of group theory in physics. New 
York, London, Pergamon Erode haa 
80 p. diagrs. es. 
aerated from the original Russian: Teoriya Grupii 
4 Yeye Primeniye v Fizike, Moscow, 1957. 
Bibliography: p.375-380. 
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Fiziko-tekhn. in-t AN USSR, 1960, 824 p. MIRA 17:3) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9" 


CIA-RDP86-00513R001031130003-9 


LYUBARSKIY, G.Ya.; POLOVIN, RV. 


[Theory of simple waves] K teorii prostykh voln. Khar'kov, 
Fiziko-tekhn, in-t AN USSR, 1960. 4043 Po (MIRA 1721) 
(Shock waves) (Magnetohydrodynamics) 
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[The piston problem in magnetohydrodynamics] Zadacha 

o porshne v magnitnoi gidrodinamike. Khar'kov, Fiziko- 
tekhn, in-t AN USSR, 1960. 40-43 p. (MIRA 17:2) 
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[Kinetic theory of shock waves] K kineticheskoi teorii 

udarnykh voln, Khar'kov, Fiziko-tekhn, in-t AN USSR, 

1960. 5863 p. (MIRA 17:1) 
(Shock waves) 
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AUTHORS : Lyubars'kyy, G.Ya., Nekrashevych, O.M. and Rozents- 
“weyg, L.No 7 

TITLE: A semi-empirical method of calculating the acceler- 
ating system of a standing-wave linear proton-accel-~ 
erator 

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 5, no. 3, 1960, 
308-316 


TEXT: This investigation was conducted in connection with the 


would satisfactorily solve the problem. ‘The macroscopic properties 
of the field in the n-th section of the accelerator are character- 
ized by the mean intensity of the electric field: 


E = - ( E,dz (1) 
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the integration being carried out over the segment Ly, of the reson- 
ator-axis which Lies in the n-th section. In the following, Ly 
will be called the period of the accelerating system; Ly increases 
with n. It is assumed that E = const. This can be achieved in 
practice if the increase in Lp) with n is compensated by a corres~- 
ponding change in other geometrical parameters of the drift tubes; 
the position of the adjustment discs was chosen as such a parameter. 
The method involves the following assumptions: a) By dividing the 
resonator (by means of metal plates normal to the axis) into isola- 
ted sections, so that every section contains only one drift tube, 
and if the position of the adjustment discs is chosen so that the 
natural frequency f of each section is the same, then it is possible 
(in the ideal case) to obtain E = const. along the entire resonator, 
f being its natural frequency; b) the fulfilment of condition E = 
const. can be checked by measuring the magnetic field strength near 
the peripheral surface of the resonator; homogeneity of magnetic 
field at the periphery is an indication of the "macroscopic" homo- 
geneity of electric field at the axis; c) due to the very small 
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radi i be and resonator radius, 

i he radius of the drift tu : 2 
pee iat ; ating gaps does aaa roupe ate 
i eran the electros 1d which would arise aaa 

1 ; 
i e@ result of a po : aa 
settled can be simulated by an electrolytic bath: otta: 
of the ion beam in the accelerator involves t 
L 


— 


2 
= + E,(z)cos aie, dz. (2) 


2 


i i It is assumed that the 
is iod of the accelerating field. L oo ce 
T is pres ttre the path L during T. Equations aan ooo 
Pre ind A and B; these equations involve an experim cn 
sinea fa Vion (by an electrolytic bath) and two aneere eS ae 
Ore graphically calculated by means of the Amsler pla 
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length of the drift tubes was calculated by: 


din . e EM? = &B 
ai = & Bh V Ag + Be cos, = 0.489-10-4E — Gy cos), (10) 


dn ™ @ 


where A is the wave length, y - the ion phase on its passage 
through the middle of the gap, Wg - the synchronous ion-phase. 
The choice of V5 is not only limited from below: p,> 0, (the 


condition for phase stability), but also from above: ~, < Vg crit. 

(which is the condition for radial stability); an equation is given 
for determining |, crit, 38 well as a graph with the dependence of 
Ys crite on L. The value of (, was taken as equal to dw, crit.? 


the graph shows that Ys erit. ig smallest at the first tubes. A 
concrete example is given illustrating the method. First E is 
found and then L. The dependence of L, on n was found to be nearly 
linear. There are 12 figures and 2 Soviet~bloc references. 
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TITLE; The theory of pass bands of periodic waveguides 


PERIODICAL: Prikladnaya matematika i mekhanika, v. 25, no. 1, 1961, 
24-37 


TEXT: In the present paper, periodic waveguides are investigated. The 

propagation of an acoustic wave with the frequency | in a waveguide is 
2 

described by Ay + ap = 0 (0.1). Here, y is the velocity potential 

(7 = grad y)s e = c(x,y,z) is the velocity of sound. On the boundary 

of the waveguide St = 0 (0.2) holds. Here periodic waveguides 


(period 1) are investigated; such a cell is assumed to be a waveguide 
filled with a homogeneous dieleotric and bounded by two metal surfaces 
y=y, (x), y= ¥p(x) (-o< x <0). Electromagnetic oscillations are 


investigated, for which Eq. (0.1) also holds; c is then the velocity of 
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light in the dielectric. Frequencies w, () € og (ke) € woe SUA (KE) +e 
wee, Imk = O are to be determined at which (0.1) has a solution of 


ikx 
the type Y(xr¥»2) = @ b(xsye2) 5 o(xt15¥92) = ¢(x,y,Z) and 
satisfies the boundary conditions (0.2) (problem A,) (problem Ap) (0.3) 


respectively. The frequencies wo (k) are periodic functions of k with 
the period 2n/l. The interval passing through from w(k) at a variation 


of k between O and n/1 is called n-th pass band. A single “cell” V 
of the waveguide is assumed to be bounded by the smooth surface S and 
the surface $'. In all points n (§ 25) located on 8, and the correspond- 


ing points G +15, §) Z S', y(E+1579f) = oto ,94§) ; 
Z o(§ +1595) acer a Fa f(Fs§) (1.1) holds. The natural frequencies 


w,? (x) of the self-adjoint boundary value problem have minimaximal 
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z, ful 


properties; a) @ (k) = max inf (453) 
n I, {uy 
(uyseeert,_,) (uLu,,...su ) 2 


n-1 


From (1.3) there follows: 1) The 6) (k) depend monotonically and 
continuously on (x92) s 0”? (x,y,2)- The increase Se? (k) due to dp 
Ses? (1c) 5 

n x 


< sup Z . 2) Every deformation 


w (i) XY 1% F Tee 


neither changing V nor decreasing the period of the waveguide surface 
increases all eigenfrequencies | (k) of-the problems A, (8) and A,. 


satisfies 


5) Wr is a prime number, and. the corresponding eigenfunction is positive 
within V. The eigenfrequencies of the problems A, (8) and A, (8) C8: AO) 
are expressed by $2, (5) and @2;,(S). Also these frequencies have 
minimaximal properties. %,(8)S w n(k) © Se (5) (2.3) holds. This has 
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been derived already in 1946 by V. V- Vladimirskiy (Ref. 5) and somewhat 
later by T. M. Karaseya and G Ya. Lyubarskiy (Ref. 6). For the first q 
pass band w, (2/1) s $2 , (0) holds, its upper limit is 6 "q-wave" 


(i.e. the frequency ca,(2/1) corresponding to the oblique periodic 
function y, (x09 1298/1)) and its lower limit is the frequency aw ,(0) 
corresponding to the periodic function y,(x9¥ 9290). The function 

4] y(xsy025%) + g (x07 025%)] = o(y,z) cos kx , at k = x/l is @ 1-wave. 


Theorem 2.2: The cylinder C with the volume V is assumed to have & 

cross section x = const of constant size and form. The cylinder is 

assumed to be bounded by the two parallel surfaces S and st, The first 
2 


natural frequency w, (8) of the problen AYy+ Z( w= 0 ¥= 0 on 
‘ C AY »% 

§ and $' assumes the lowest value, if S 4s the normal section of the 
cylinder. For the group velocity 
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Bs | a, 2, 


: en 
“-* rote Ma 8(f,9*) = aca (ptf Sia} ayas (3.3): 


| 

i 

) 

} 
holds. Further, the estimate (3. 4a) holds, idl means that the group | 
velocity is not greater than the greatest local signal velocity. i 
i 

i 

i 

| 

! 

j 

{ 

| 


io < satay (Viel av \grad gatdo) < 


[Sel<apterS|n 
< crctay \lteo)” <maxe (2,942) (3,4) 


Herefrom if follows for the width of each pass “pand ‘that 
oe < 7 max ¢ (x+¥92) (3 6). For the collisions of the multiplier | 
XV 9% 
viz. the following theorems hold among others: Theorem 4.1: The 
multipliers ¢), (cc) are symmetric to the unit circle if w is real. 
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Theorem 4.2: The. 9, (+) are symmetric to the real axis. Theorem 4.3: 
The multiplier 9 ni) cannot leave the real axis towards the unit 


circuit as long as it does not meet another multiplier. Finally, the 
limits of the first pass band are estimated (formulas 55, 506, 509 


5.10, 5.11, 5:12), and in the appendix (¢ 6) the analyticity of the 
functions o2,(«) are investigated. 


RS UERTSTETT#/ fleet 


Via (5.4) cnonyer, ITO 5 : 
o;? (4) >int 5; (\ {5 + dur }dv)> 
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{ M. I. Vishik and L. H. Lyusterik are mentioned. There are 3 figures and 
: 11 references: 10 Soviet-bloc and 1 non-Soviet-bloc. 


{ SUBMITTED: July 16, 1960 
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AUTHOR : Lyubarskiy, G.Yae (Khar’kov) 
slabs BT 
TITLE: On shock=-wave structure 


PERIODICAL: Prikladnaya matematika i mekhanika, ve 25, no. 6, 
1961, 1041 - 1049 


TEXT; Discontinuous solutions for the hydrodynamic- and magnetohy- 
drodynamis equations are considered, whereby the discontinuities 
are divided into "allowed"- and "unallowed" discontinuities. There 
are 2 methods for distinguishing between allowed- and unallowed 
discontinuities. Below, this problem is considered in connection 
with socalled dissipative systems of equations. It is shown that 
the condition for stability of the discontinuity (with respect to 
resolution into several divergent ones), is the necessary condi- 
tion that a unique shock-wave should correspond to the discontinui- 
ty. It is ascertained in which cases the shock profile contains dis- 
sontinuities. The quasilinear system of type 
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dus 4 
4+ Ox A,(a) = dP, (a) (j= ls cers n) (1.1) 


3g considered, where A and WY are differentiable functions. The con- 
gitions are stated under which system {i.1) is dissipative. This 

means that uct a single root W = &, (gs = ly 25 very n) of the equa- 
tion : 


D(w, k) = det / iw8,, - Lk, ,(u°)~ o5P, 00 )/ 2 O° (i283) 
ties in the lower half-plane; in addition, if all the coefficients 
vy are positive and finite, then no roots are found on the real axis 
either. Those solutions of system (1.1) are considered; which are 
shock waves with constant velocity U, propagating without change 
=n their forme Such solutions depend@pniy on —E=x - Ut, and satis- 
fy the system of ordinary differential equations 


du 
 B a + x A,(u) - JV (a) (2.1) 
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in addition, these solutions approach certain limits u’e M and ue 

M, if 5 >» and lim au/d@ = 0 if @—» +c. Such solutions are 

called by the author transient solutions. The condytt ong ( ascer- 
ysten (2.1) is 


tained for the existence of & transient solution. 
jinearized; thereupon the transient solution u(®) is expressed, for 


large negative €, by a linear combination of type 


. Co. al? exp Ve - E. (2.5) 


and for large positive Sy: UY 4 


4 
u- yh = ee ce pT exp V, 4 5, (2.6) 


Teh 
Solutions (205) and (2.6) can be sontinued to the point €= 0. At 
this point, the (n+1) conditions 
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u (0) = u, (+0), a, (-0) wage) (8 = Ly 


onditions one disposes of 
, The sought-for condition 


bate) 


should be satisfied. To satisfy these Cc 
p* parameters C.t and p7 parameters 6... 


for the existence of a unique transient solution is 


e + - no « Le (9.7) 
The probiem amounts +9 establishing ths connection between this 
sendition and the condition for stabiiity (with respect to resolu- 
tion) ef discontinuities: fee ne Ls mere n-(n+) denotes the 
nuuber of phase velocities vy (v4) which are lower (higher) nan the 


verocity U of the wave front. This purely aigebraic problem is sol- 
ved by using certain specific properties of dissipative systems. 
Together with system (1.1), a number of auxiliary; systems are consi- 
dered. Burther, Witham's theorem 4g proved. The proof involves the 


equation 
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the upper haif-~plane or on the real axis. 


the roots v of 


Ds (vy 0) = det| 
~~, ; 


— 08s, + Aju" 
(— U8), Ay (UY — Phe 


|=0, . u° = UT 
(u*) 


p299/D304 


roots V of 
Further, 


5/o40/t Bf ¥605 /006/007/021 ! 


Eq. (3.4) are in 
‘the shift of 


(264) 


is eee On ane 
in the complex plane is considered, when the parameter U varies 


along the real axis. 


on” n 
Ds (0, U) = Ma (OD Ny (— 


From the definition of Dy 


it follows that 


3}) are) 


_j=amtt 
. therefore, V= 0 is a solution of the equation D, (vs U) = 0 if and. 
only if U coincides with one of the phase velocities 


me) Le) fe} 
Vy < Vo < eee <n 


(403) 


of the system (0°) of lowest rank m. The number of roots v(U) which 


are found on 


either side of the imaginary axis. changes only if U 


passes through the phase velocities of the systems with lowest- and ¥ 
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highest rank respectively. The conclusions of this section are gum- 


marized by formula 
L(u, u°) = £(-co)+ n°(U, u?)- n'(U, u°) (4.4) 


where n° and n* are the number of phase velocities v° and v" re- 


_spectively which are lower than U. By means oF formula (4.4) it 1s 
possible to calculate the sum p™ + PP 5 from (4.4) follows 


"p +P + 2 n+ 6n° - 6n™ (4.5) 


where 
§n° = no(U, ut)- n°(U, w), én® = n'(U, u)- a (Uy a) 


Continuous shock profiles and profiles with discontinuities: On thg 


basis of the mutual disposition of the phase velocities V 2 and V, 


‘and of the velocity U, it is possible to ascertain the condition 
for the existence of a unique shock wave, corresponding to a given 
discontinuity; the relevant necessary condition is 


ee ie (5.2) 
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There are 18 references: 12 Soviet-picc and 6 non-Soviet-bloc. The : | 


4 most recent references @® the English-language publicatiorm read 

as follows: C.$.S.e Ludford, The structure of magnetohydrodynanic 

shozk in steady plane motions Jd. Fiuid Mechanics, 1959, 5; GB. 

Whitham, Some comments on wave propagation and shock wave structure 

with application to magnetohydrodynamics. Comm. Pure Appl. Math., 

1959, 12, no. 1; P.D. Lax, Hyperbolic systems of conservation laws 
II. Comm. Pure Appl. Math, 1957; 10, noo 3¢ I. Bazer, Resolution 
of initiai shear flow discontinuity in one dimensional hydromagne- 
tic flow. Astrophys. Je, 1958; 129, noc Se . 


SUBMITTED: Jaiy 9, 1961 


PE RSA Se tle 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9" 


"APPROVED FOR RELEASE: 08/31/2001 


ps a micas paban esas ici eet 
Oy EPS RD IES OR MI ETERS oe EET 


CIA-RDP86-00513R001031130003-9 


PRE SAG 


eae * 220h7 - : 
ap a)10 (1048, (50%, 1449) | s/056/61/040/003/027/031 

. B113/B202 

BAU 
AUTHORS : Akhiyezer, A. I., Lyubarskiy, G. Ya, Polovin, R. ¥. 

“TITLE: Stability conditions of the eleotron distribution function in 


the plasma 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, v. 40, 
no. 3; 1961, 963-969 


TEXT; The authors deal with the problem of the stability of the electron - 
-@istribution function toward plasma oscillations. The behavior of these 

- functions at t-ra (t-time) is determined by special points of their 
Laplace transforms 9, and f, with respect to time (p = iw, @ - complex 


oscillation frequency). In the free plasma 9_ and f, are connected by 
£,,(x) = (priku) "fe (u)+aken”'9 £5 (u)} (1) where u is the projection of the : 
electron velocity on the wave vector X, f(x) the initial function of the : 


. distribution of u, and g the initial value of f(u,t). The necessary and 
sufficient condition for the stability of the distribution function FO (v) 
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‘4s given by the vanishing of the roots of 
o wo 
fy(ujdu Ke 1 
G(s) = \ —- = sat (3) 
0 


oo 


(co, plasma frequency) in the upper semiplane s at an arbitrary value 


(> 0). The criterion for the stability of the distribution function 
(4) has the form © 1a) du ; 
PE C0, fol =O, flu) > 0. 6) 
—6O 


_ from which it follows that a distribution function having only one maximum : 

is stable. This stability condition was observed by P. L. Auer (Ref .7: 

Phys Rev. Lett «41,411, 1958)- If the distribution function has two maxima, 

_ the funotion will not be stable. A further condition is that any 
spherically symmetrical distribution function F (vl) which is nowhere 


emma be 


vanishing ie table. Since” p,(y)a{ Fy(v)dvy = Bel FeV WEE) odo, , (A) 


holds, where vy is the velocity component of the electron which is 


Card 2/7 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9" 


TERRIER ETE 


“BEPROVED FOR RELEASE: idol Lo REE Se: ead ea 9 


ES NSE BL2 ISD ORS GEN A PREY wh SRE AERIS, poset 


Sune 7 . Spas: 


2217 | 
Ay, . s/056/61/040/003/027/031 : 
» Stability conditions of... B113/B202 
Sa ere re to K; £'(u) s -2tuF o(l¥l) is obtained. Hence (3) takes on the. 
paki See to wFellut) gee Pa © : 
. —o #7 ‘tp : _ 
ae 78 4s a aa * es 
y from which on 5 soe de — IntisFa(|s|) =e, _ (8) 
05 . * 


“goxtoss. The stability condition A en0s to “the fulfillment of the in- : ae 


? equality: . (FP, ({u])du<o. If a(f) is the Fourier component of the 


(ee) : . 
. funetion “£1(y) - BS a(f)eis® “df it can be represented | in form _ 
| =—lpe—e) pea’, 
g(?) ) {oe ee. Oy: 
bat, $(%) = J e-Rdo(n) as . 
| cara 3/7 | : 
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“4f the distribution function is stable. Here o(A) is an arbitrary con- " 
tinuous non-decreasing limited function. A certain stable distribution r 
function corresponds to each of these functions. Representation (10) was 

obtained by A. I. Achizer, G. Ya. Lyubarskiy (Ref .3: Tr.fiz.otd.fiz.-mat. 

feta KhGU,6,13). With a sufficient length of the plasma wave and a 

sufficiently strong magnetic field H the dispersion equation has the 


following form) 2 4 Geos t fy (udu - : 
x > He ; cd 
“."  @isin® @ eo 1 qe be want 
Bay \ ( Yu — © + Oy re fo(u) du = 0, = (12) . : 
—0o . 


@ where ¥ = |kcos@/ and 9 are the angles between E ana H and a, = eH/mc the 
electronic gyrofrequency. In the following, 


us U—~-S— Sy 


Gn (8) = | (eed 4 sr ein amit) du = ee - (13) 


—o 
sa = lon |/ x. 
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is obtained. The necessary and sufficient condition of stability of the 
* distribution function f (u) isp given by the fact that the roots of (13) 


must not lide in the upper semiplane. If es is real, the real and the 
imaginary part of the funotion G(s) 4e given by 


—— 4 ae A 5 die * stn oo aay pese - 
omy meat MO tT ea area on 


ion (a) 
_-Im Gy (8) = 2 cos? Of, (3) +t a \ f, (u) du. 

. ‘ i077 

In this oase the distribution function is stable if for all values s for 
which Im G(s) = © the real part G,,(8) is negative. An even distribution 


function is stable if it has a single maximum (for n=O). 


o ’ o ° 
f,(u)du | te du 2[! Ww) as (17) 
{ LOA + Mt cos 0 | soa de lace ot” 
~o —o 
4s obtained for the dispersion equation for high-frequency plasma r 
oscillations where f(a ie the initial function of the electron distribu- 
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tion and @ the angle petween ® and zo The stability condition of the 
distribution function f5(u) is obtained in the form 


Pde meky 
f ROR — Sie cos Of () <0 i) 


where u, are the roots of equation 


C hw) 
. ‘ eE a } 
Fo (uy) ++ pete 008 0S ry Ta i (b). 
—_o , 

The authors thank K. N. Stepanov and A. B. Kitsenko for valuable advice 
and assistance, L. D. Landau and M. A. Leontovich for discussion. 
Ya. Faynberg and B. Ya. Levin are mentioned. There are 10 references! 
6 Soviet-bloc and 4 non-Soviet-bloc. The four references to English- 
language publications read as follows: F,Berz.eProc.Phys.S300.,369, 939s 
4956; P. D. Noerdlinger. Phys.Rev. 118,879, 19603 0.Penrose.Phys.Fluids, 
3,258,1960; P.L. Auer. Phys.Rev. Lette,1,411,1958- 
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1. Fiziko-tekhnicheskiy institut AN Ukrainskoy SSR. 
(Shock waves) (Gases, Kinetic theory of ) 
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1b. N0 HOT 
AUTHOR: _Lyubarskiy, G-. Ya. 


ere’ ; 
TITLE: Construction of transitional solutions to non-linear 
equations 
PERIODICAL: Akademiya nauk SSSR. Doklady, v- 140, no. 6, 1961, 
1255-1258 (a) 
TEXT: The solution y(x) of the equation ys"7 (x) = Flx,ye Ylyoee 
ay n-1 ) is called transitional, if it Sonvereeg {08 x > -o and 
x2 +o to certain limits q, and Go and lim, y (x) = 0, k = 1,2,.. 
eoogy n. x =~ © 
Let a,< 0, a, > 0, y = 0. 
Considered is 2 
= f(x, = 0 A 
Bae ye f(y) (A) 


n~1 


where P (v) = ave +a vo tee + a,v (a, < 0, a, # 0). All roots 
fr) - ' 
of Pov ) = 0 be real and cimple. Let a (> 0) and a (< 0) be numbers 


such that P. (vy) m= P.(v) + a, = 0 also possess only real simple roots. 
Cara 1/9 + eG t 


cs eke SITES 
fied = 
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It is put f(x,y)E G(a, > Go)» if the following conditions are satis- 
fied: 


4 

é 

1) there exist p, = 4, and p, > 4, such that £(x,p,)4 0(- ocx 0) 4 

and f(x,P.) <0(0< x < 00), where p,a_ = Ppa, : 
2) in D(- o<x#0, Pp, = y = O) and D (0 & x “=m, 0 y 
f(x,y) is continuous in y uniformiy with respect to x and y. 


3) f(x,0) > 0, - mo < x <o@. 


£(x,¥5) a £(x,y,) <a, (x,y,)) (x,¥5) © dD; 


V9 - v4 < Sia (x,y,). (x.¥5) G Ds» 


5) with respect to y there exist uniform limits 


f(-@, y) = lim f(x,y) (pn,  ¥ = 0)5 
x-> -O 


Card 2/9 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9" 


"APPROVED FOR RELEASE: 08/31/2001 


See oer Bene ey rR eae 


CIA-RDP86-00513R001031130003-9 


29809 
s/020/61/ 140/006/003/030 
Construction of transitional... 6111/0444 


f(@, y) = lim f(x.y) (0@ y & p,). 
x3 + 
6) The function f( - w, y) f( m, y) possesses the only zero 
y= a, (y¥ = do) on the interval (py) 0) ((0, P,))» 


Let S be the set of all continuous functions ¢o (x) on i ©, o | and 
0, m1] such that the points (x,y = (x)) lie inD=D_ + D, for all 
(-w< x < ow). 


The function ® €& 5 be called steeper than oO,€ a ae EC. +s. 5 
Let LL, be the least steep function and we the steepest function ; 
among all ©(x) ES. Let 

Hod (x) = Sy K(x,3) @ (s;@(s)) ds, 


-"0o 
a. E< 0 


where (x,y) = ya(y) ~ f(xsy), a(§ ) sa Se ¢i5° 7 8 
Vo+ 9 
Card 3/9 
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and K(x,s) the Green function of the linear cperator Po (d/ dx) + aly(x)), 
satisfying the conditions K( tm, s) = K(0.s)=-O0(-m<s <@). 
Theorem 1: If f(x,y) & Gla,» q,) then (A) possesses in $ at least one Vy 


transitional solution. Among the transitional solutions of (A) (42 
there are more than one) there exists a steepest one w(x) = 
; : n 
= lim Hw (x) and a least steep one LL (x) = lim H Ac) 
) ro) 
n> n-3 0 


a 
Theorem 2: If f(x,y)€ G(qys ay) in (A) is replaced by f (x,y) > 
' 6) 0 0 0 ; 
vet(x,y) (xy) E D, £,E Clay: a5), a, * a, 49 % 4p) then the 
steepest solution and the least steep one a(x), SL (x) become steeper. 


Theorem 3: If f only depends on y, f = f(y), if it satisfies 


a (y-ai)) 4, ¥ € Os 


< < f 
f(y) 7 0; q,4 Y Go) (y) « a (yay), oxy < Qos 
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; a monotone 
and if it is continuous on Ca,: dats then (A) possesses 


a od 


transitional solution. ‘ 
net f(xiy) = £(7) + (=) © O(ay, a,)s f(y) be monotone on (P4s 0): 
(0, p,) and satisfy outside of the interval O&O << y =< (> 
2 . . 
tion | 
(a,<4<0 <P <4) the conditi y 
Aaa Sa eS y, HSH 6) 
ae in S. Let ¥(f) be 
where d > 0. Then (A) possesses 4 unique solution in S. ber 4 
the set of all functions “Py for oy f(y) + ype G(a,s ee : 
Cc d the solution 
° nd . To ever & } (f) let correspon 
of (A): y(x) = TY(X)- 
Theorem 4: The operator T is continuous, if one takes y(x) & S and 


p (x) 6 Y(£) to be elements of the space C(~ mo. @), 
Gard 5/4 
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Theorem 5: The equation P 9 a/dedy + f(y) + Vly) = 0 possesses a transi- ;. 


a 


tional solution in S, if 


1) f(y) is defined on gp? o | and (0: a5: being continuous and 
monotone satisfying (6 . 
f(y Z = 7 <— 85 Yur Yo SO 
SO ee - : 2 
7 : f so, flay) = flag) = 9 


? a vy Vo 7 


3) V(y) 0 te y S a,)3 Vy) = 0 Cy Ela, a5)) 


4) V(y) being continuous inp, < ¥ < Qando0#y < Po 


5) max Vy) <~ f(p,), max  V(y) & - f(e,) 
P,<y <0 Of y* Py 
Theorem 6: The equation P 9 6a/ax)¥ + fly) + € PD iysy's- : yes = 0 


possesses a transitional saietiens if f(y) satisfies the conditions of 
Card 6/4 
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theorem 5, E> 0 being sufficiently small and Q possessing a bounded 
~1 
gradient in a certain.domain of Yu x pees yr ') which depends on f(y). 


The author mentions P, S, Uryson. He thanks J. M. Gel'fand, M. A. 
Krasnosel'skiy, M. G. Kreyn, and B. Ya. Levin for advices. 


There are 5 Soviet-bloc and 6 non-~Soviet-bloc references. The four Jy 
references to English-language publications read as follows: H. Grad, a 
R’ 


Comm. on Pure and Appl. Math., 2, 331 (1949); G. B. Whitham, Comm. Pure 
and Appl. Math., 12, 113 (1959); W. Marshall, Proc, Roy. Soce, A 233, 4 
367 (1955); C. S. 8. Ludford, J. Fluid Mech., 5, 387 (1959). 


ASSOCIATION; Fiziko-tekhnicheskiy institut Akademii nauk USSR 
(Physicotechnical Insitute of the Academy of Sciences 
Ukrainskaya SSR) 

PRESENTED: May 25, 1961, by M. A. Lavrent'yev, Academician 


SUBMITTED: April 26, 1961 
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-Akhiyeser, A. I., Lyubarakiy, G. Yas, Pargamannik, L. E. 


Dynamics and stability of charged particle. motion in a linear 
accelerator : 


SOURCE: Teoriya i raschet lineynykh uskoriteley; sbornik statey. Fize- 
tekhn. inst. AN USSR. Ed. by.T. ¥V. Kukoleva.: Moscow, 
. Gosatomizdat, 1962, 38 - 80 ~- “2 
Y 4 . a 
TEXT: The motions of a particle bunch in standing- or traveling-wave linear 
accelerators are considered. The theory is based on the following assump- 
tions: A certain "fundamental particle" travels.with the velocity of 
through all sections of the accelerator at strictly predetermined phases >, 
designated as synchronous phase of the section. The initial conditions on 
injection oan differ from the initial conditions of the fundamental partiole 
in phase, radius, magnitude or direotion of velodity. Studying the 
stabilities of the longitudinal and transverse motions of the accelerated 
particle leads to differential equations of the form q +S@(t)q = 0 (261), 


+ with Q?(t) positive or negative. From (2.1) the approximate equations 
| cara 1/4. See tad 
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Teor = Gy, (2) Ja + O42 (A) Qu: | ei (2 .6) 
Jan = ay (8) % + ag (2) a! a 
are derived. Formulating 
- k-l 
a= Ay exp f > Ym» 


-k-l 


= B,exp f > Vor 
; on) 


yields the general solution of (2. 1): 


s 


— (2.11); 


ind 


, 2 
Ao ~| a? + (a2? ). The differential equation 3-( Safi") +2 (a =» 0 has 


the solution 
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E iY 
Gs = Actor 0) = A, (128) "x 
0 ah aise 


— bt aS 
x (%) (Zee +0). tle (2.16), 
: OQ fal : 


\ 
yaabe Gide the frequency of the oscillations. the lenettuadinad’ wave is 
atable in the synchronous phase range 0<9, <n/2, In thie range the 


stability of the longitudinal oscillations decreases as the synchronous 
phase increases. The capture width Ap = $m +9, * Q2nKy if 9<1, AQ = 39,3 Pal 


is- the maxinun, ?5 the synohronous phase. In the case of transverse 


scattered particle does not escape from the acceleration process. The ; } 


oscillations the non-relativistic frequency of the particles is 
n° »=G- (1/2)(1-B)caing, , and their relativistio frequency is 


2» 1-8 {a ~ (1/2)(1-p")csing,|. G 40 the radial force exerted by the 


~~ 
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radial foousing fields. When G>0, a positive synchronous phase exists, and 

the longitudinal and transverse phases are stable simultaneously. The : 

defocusing effect of the apace charge can be neglected when the effective 

currents amount to a few hundred ma. Simultaneous longitudinal and trans- — 

verse stability is simply achieved by focusing with foils. The focusing 
effect of a magnetron lens is described by @ = (y/H)(@H/2mo)@m/m, 5 for ia 


protons, it is 1640 times greater than the focusing effect of a longitudinal | 
_ magnetic field. There are 14 figures. : 
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AUTHORS 1 <a Nekrashevich, Ay Mey “Rosenteveyg, Le Ne 


(Deceased) 


TITLE: - A semi-empirical method of calculating the acceleration system 
in a standing-wave linear accelerator af 
SOURGE: Teoriya 4 raschet lineynykh uskoriteley; sbornik statey. Pizee oo) 
“ots . tekhn. inst. AN USSR. Ed. by I. V. Kukoleva. Moscow, ae 
Gosatomizdat, 1962, 681 - 93 


TEXT: The present semi-empirical calculation of a proton linear accelerato® 
(volume resonator exciting standing Eo4 waves) avoids the extremely diffi- 


cult calculation of the field distribution’ in resonators that have axially 
distributed shielding tubes. These tubes shield the protons from the in- 
fluence of the decelerating electric field. This accelerator was designed 
and constructed between 1947 and 1950 in the Fiziko-tekhnicheskiy institut 

' AN USSR (Physicotechnical Institute AS UkrSSR). Its main problem is to 

:  Gombine radial with longitudinal stability. Radial stability is attained. by 
nets at the front end of the shielding tubes. The resonator is subdivided into 
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sections with one shielding tube each. According to A. M. Nekrashevich, the 

frequencies of these sections can be varied in a manifold manner by attach- 

ing metal disos on the shielding tubes. The eigenfrequenoy of the section : 

with the shortest tube and discos at the end is equal to the eigenfrequenoy 

of the longest tube with discs at its center. The coefficients A and B in | 

the equations of motion of the ion beam are transformed to 
L72 


1 ° 9: . , , 
As | _E, (2) sin =F dz; 


Ln is gue (2a) 

at 
B= J E, (2) cos = dz. ; 
. tn , ie 
where L is the period of the accelerating system. The field in the acceler- 
ating gaps is practically equal to the electrostatic field between the 
shielding tubes. It is, therefore, simulated with the aid of the volume 
variant of the electrostatic bathtube. Measurements for L = 12, 16,.+.56 om 
give : 
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